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Background and Aim: The majority of commercial curing units in dentistry are of halogen lamp type. The new 
polymerizing units such as blue LED are introduced in recent years. One of the important side effects of light
curing is the temperature rise in composite resin polymerization which can affect the vitality of tooth pulp. The 
purpose of this study was to evaluate the temperature rise in two different composite resins during polymerization 
with halogen lamps and blue LED.
Materials and Methods: This experimental study investigated the temperature rise in two different composites
(Hybrid, Tetric Ceram/Nanofilled, Filteke Supreme) of A2 shade polymerized with two halogen lamps (Coltolux
50, 350 mW/cm2 and Optilux 501 in standard, 820 mW/cm2 and Ramp, 100-1030 mW/cm2 operating modes) and 
one blue LED with the intensity of 620 mW/cm2. Five samples for each group were prepared and temperature rise 
was monitored using a k-type thermocouple. Data were analyzed by one-way ANOVA, two-way ANOVA and 
Tukey HSD tests with P<0.05 as the limit of significance.
Results: Light curing units and composite resins had statistically significant influence on the temperature rise
(p<0.05). Significantly, lower temperature rise occurred in case of illumination with Coltolux 50.There was no 
significant difference between Optilux 501 in standard curing mode and LED. Tetric Ceram showed higher 
temperature rise.
Conclusion: According to the results of this study the high power halogen lamp and LED could produce significant 
heat which may be harmful to the dental pulp.
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G'�9� A �'� ��� "���7� �p��!: �i� �� �*��#  ���

 "��# �� ����Y?�.��$X�1��� �	&A ���) ty/tP<(n
�
A �-� "$��A �� ���� ��� "���7� �p��!: �i� �� 

�A�;��� �*��# G�'9�Y?�.��$X�!*� �!��*� ���
)ty/t P>( . ��� "���7� �p��!: ��-X� Y��>�� A �-���-�

 A "��# �� ���� 6�'� �� ������ "$��A������A �� �B�A� 
 �*��# G'�9�EA!& ��T1�� �!� �����.

!,� CE �� �� <��=#� �� �
( <2/ D�� � �-��� *
(
 �495�!9
� ��	
���:

�� 1��	 ��� �5	��o �-�������A �� G'�9� �B�A� 
"��# �� ���� A �'� ��� "���7� �p��!: �i� �� �*��#

 Y?�.��$X�!� �!��*� ���) ty/t P<(.
����G–2 <0I�� � <2/ 	� C%( JC"I K�� <��=#� !>I� �? ���� @�!A(� � &�-(�� 

 L�!�/ ��	
��I �� C12/ 3"�4� K�%��  5�!9
� � +�!�)��!� C�(� M��� (
��	
��I *
(

5�!9
� ��	
��I +�!� L�!�/ ��	
��I

 <��=#�   ���-��� *
(                      

��-X� Y��>�� �-���-� ��-X� Y��>�� �-���-�

O�/Q �/] PP/Q �/O Coltolux50
Q]O/S ]/SR �R/Q SP Opt.Stand
O�/Q SS ]�/Q ST Opt.Ramp

R�/Q O/SR P/Q ]/SP LED
OS/R T/SQ T/R SR d)

\')

OS/Q TO/P P/Q ] Coltolux50
�R/Q S�/SS PO/Q ]/SR Opt.Stand

�T/Q RO/� PT/Q S/� Opt.Ramp
TO/Q SS PR/Q SR LED
O�/R ]/� �T/R O/� d)

\*��#

PS/Q ]�/R P�/Q �/T Coltolux50
R]/Q T �/Q ] Opt.Stand

OT/Q O�/T O/Q ]/P Opt.Ramp
PR/Q T P�/Q ] LED

]T/Q T �O/Q ]/P d)
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�-� "$��A �� ���� ��� �p��!: �� �B$#�-� ������ 
Coltolux 50 A Optilux Ramp�	� ��� \$X� Y?�.�.

 �� ���� 6�'� ��� "���7� �p��!: ��-X� Y��>�� A �-���-�
 A "��# �� ���� "$��A ��� 1��	�5	��o EA!& ��T��  ���

1�� �!�.
 *
( !,� ��	
����� <��=#� ��

 6�'� ��� "���7� �p��!: �� 1��	 ��� D	� ��� ����
 A "��# �� �� ���� ���# "$��AV�$X� �-W1��� ���

)ty/t P<( . ��� "���7� �p��!: M��� k���# 1��	 ���
 A "��# �� ���� 6�'� �� ������� "$��A �� 12=� �#

 1��	 ����5	��o�  � ��AN �	&A) EA!&T(.
!,��-����  ��%��C12/ 3"�4�  ��  �2 O���� O�	

<0��� 	� '%( ��� !>���?
�-������� A �� 4!-�� 4��� A �*��# G'�9� �B�A� 

"$��A �� ���� ��� �p��!: �� 1��	 ��� D	� A� �� ��
 A M��� k���#�5	��oX� �@��� �$!� �!��*� ���

) ty/t P<()EA!&T(.
��	
��� *
( !,� 	� '%( ��� !>���? �2 O���� O�	 �� 

<0���
 �� ���� ��� �p��!: �� 4!-�� 4��� �� 1��	 ��� D	�

# "$��AV�$X� �-W1��� ���) ty/t P<( 1��	 ��� �� A 
�5	��o�	� M��� k���# �� ��*-� )EA!&P(.
����P � � &�-(��  C%( K�� !>I��? �2 O���� O�	 ���� @�!A(�

�-��� 2 <0I�� 	� L�!�/ ��	
��I �� C12/ 3"�4� K  D�� �  
5�!9
� � +�!�)��(,(

C12/ �-������� @�!A(�� &�-(��

��� �����������

Coltolux 50)��/� (
/��)�/�(�/��

Optilux 
Standard

)�/� (	/��)�(�/��

Optilux ramp)�/�(�/�
)�/�(�/��

LED)�/� (�/��)�(�/�	

0�(	*��+ % ,��-
 �-��� *
( !,� .$/ +-0  �� <��=#� �� '12/ D�� �

� 5�6�7�!�-���89
�
�!/ 2 '12/ 
"����N r':�� �-
A� �f ��6 �� ���� ��� "���7� 

 ������Optilux 501 "��# `A� �� Ramp �� �#���
�A�;����	� ����  . ��� �*��# _!�`A�Ramp �� 
��1=��� ��� ��� d-
� 4�	#.��7�������� �� \��� ���� "

Optilux 501���!����� \*��# `A� �� ALED#�# ��- �� �
�2#�!$���� ���L �!X� ���.��� "���7� ����(� 1'0 ��

��5 �*��# _!��-6 �*��# ������ �� �	���Coltolux 50

�	�.
 �X
�@� ��Yap A Soh �� ��� "���7� ��	� �� 

������������ 6G'�9� �� ���	
�� Astralis 10 _!� �� 
��� \*��#) SRQQmW/cm2 (�-��*���7� �� �� ��� "1���.

������ ����	�� �*��#���C��� ��	��-��5 ��� 6 �# ��
�J�� �=��������!���� ��Z�� ���	
�� �*��# ��. ������ 

 �	�� �*��#Elipar Freelight �� ���*� "��# _!� �� 
���	
�� ������PQQmW/cm2 6���*� "��# 4��� A

)RQ�-��W (� ��$-��5 ��� ��	&A��AN) SS �&�� ����-����
 d��J� ��P/S� �&������-���� ()S�.(

=#� �� ��	
��� *
( !,��� <��
6!� �i:?� �� �	f 4�(� M��� k���# �� ��� "���7� 

 �� ��*-��5	��o�	� . ���� A �'� ��� "���7� 4�	� �#���
M��� k���# 1��	 ��� �� "��# �� o��5	� �� �=��J� ��

��(�:� \;!$)��5 1'0 ��  ��(): �	�-1�� 4N �� �	20 �.
 1��	 ����5	��o �-
A� _��� A�: �!$$)�5 e$& ��

 ���!�� �� ��-'-� A �-�	����]IRQ ���	��� 1�� _�	s �� ��
��	.�������!�� �� µmO/QIµmP/S�7�� �(Z# ���! .�� �-�

 _��� 6��7�� �(Z# _����!$$)�5 ���!�� �� ��-'-� RQ ���	��� 
!� "95��!�. _��� M��� k���# 1��	 ��� ���!$$)�5 ��#!(0 

� A �*-� e$& ��!-=��$��� �� A ��	� 4	�-'-�r
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µmQP/QIµmT ���L���!�.
 1��	 ��� ���5	��o�2� ��  _��� ���g	� ���!�� 

�!$$)�5 ��*-� �	� "$���5 E�(�:� 61�� �� ��*-� 1(=L A 
# �	�� �� 4!-�� �� d2L �!� �!-��:�	� A ��	(� ����># 

 �!$���5 d5	�	��#���	� . 1��	 ����5	��o���C��� ��	� 
 ��-��5� ����dentin�	�� A ��(�:� �2� �-� ��� �-(�

"��� ���� �� �	20 �f �	� _!� ��;�!.
 M��� k���# 1��	 ��� �� "$��A �� ���� ��� "���7�

�- �� ��*�5	��o �!$�� 4�*� �� �	�  4�	� ��*-� 4��-�
�(-'5 ���4!�1�� M��� k���# 1��	 ��� �� .

 !,��-��� K�%�� � / �� <��=#� �� 3"�4� '12
 D	������� �� ���� A �'� ��� "���7� �� �-b�� �*��# 

 "��##V�-W ���;�	� A�	 ��) A� ���61LEDAStandard

Optilux ��� "���7� �&	�\*��# �����!�!�A  `A�
"��#Ramp��17�; ���L �!X� �2#��.

��� �� �&	# ��=��� 4�	� �#-�	 ��) \��� 1�J� �� �� �=
�	�) >� �)-�*# c-d �� d5	)	��# Y��f� �!$��

���!��;-��7� ����� ��� "J�=� K�(#- \*��# ������ �� o
�	� d5	)	��# ��(6.� A <�& ��!J�-���; _�	s �� ����� ��

��	(� ���	 ��) ����6\� ������ �� LED"��# _!� �� 
mW/cm2ORQ������ AOptilux�� ��# `A�\* ���!�����

A"��# _!�mW/cm2Uwt "��# 4��� _!� APQ��W -�6
�-\*��# `A� �� ��*Ramp�	���	(� �)  �� _!� ���� �B$#

 ���L ��� _!� �� �	� "��# 1># \��#	)�;�7!$) S�(.
Alexander��	(� �� �) !���� 4�*� 4����(� A �� 

�	 ��)�\� Solitare2��7���� �� \��� ���� "���	
�� �
1�� �#� ���!����� \*��# `A� �� -"��# `A� �� ��*

_����� 17��1��)SP(.
 ���X
�@�Knezevic4����(� A������

Heliolux GTE�����!����� "��# `A� _!� 1'0 �� 
 \f �� �-��5 "��#SQ EA� �-��W  ���*-� ���� "���7� �� ��

��	(��	 ��) �����J� �� \���� �� �=���	
�� �Elipar 

Highlight"��# `A� �� �)��7 _����� 1 �!� ���C���
�	�6� � ��AN �	&A)S�(.

<0��� 	� '%( ��� !>���? �2 O���� O�	
�� "$��A �� ���� ���;4�*� !��	# ���7� �!$��

-'5�(��4	-��!��� ���!�� 1��	 ��� �� . ��'5-�(4	-����
1��	 ����-:�� 6���!�� ��"-5  4��2& 1B& �� E�

"$# �� ���� ��'5-�(4	-�������� ���� 1-(��  . �&	# ��
 !�A� ��'5-�(4	-����6 �� ���� ��� �� 4!-�� 4��� �p��!:

�� "$��A�*-� �':�� �� 4!-�� 4��� �� ���$�� !��	# �
 4!�(vitrification)'5 �� -�(��4	-��1��	 ���  ��

!��� ���!��)RQ(n$�  �p��!: �� 4!-�� 4��� ����� ������
 �':�� ��	� �� �� !$��	� _�0?f� "$��A �� ���� ���

 "-5�� ���L ��-�.� �� E�!��.
�X
�@� ���/�:  6������ 4��� �� 1��	 ��� D	� A �*��# 

# "$��A �� ���� ��� �p��!: �� 4!-��V�$X� �-W ���
1�����7�� �� �� �X
�@� ��Shortall A Harrington

���� 1J��@�)O(.
 1��	 ��� ���5	��o k���# 1��	 ��� �� �=��J� ��

M��� ds�: �#��� 4��� �� "$��A �� ���� ��� �p��!: 6
!�.�� �� ��� ��� �����N !�A� 1'0 �� 4�	#�(-'54	-���� �� 

 ��X�� 4�	� ���g	� �2��!$$)�5��� A 	��� � j@�F ��-=� �W
� �B�N ���� 1=��)RS.(
�� �� �*��# `A� 61��	 ��� A�Ramp# ����*-� V �-.

��� 4�*� E� �@J� �#��20 �� A ��� �p��!: �� 4!-�� �� ��n
�
�: ���������� Optilux ��  �*��# `A�Standard �� 

 ���� ��� �p��!: ����#	� 4��� �� 1��	 ��� D	� A� ��
� �� "$��A �� ���AN �	&A.

4�(��� �	f "��# �� ���� ���; !� ���� j-/	# �?2L 
 1��	 ��� A� ���5	��o A ��#� ������ �� M��� ^Optilux

�� �*��# `A� Standard �� �#��� Ramp�	� n �� �
�: �� 
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�	2� _A�C�� �A�; A� ��� �-� "$��A �� ���� ���; . �&	# ��
 "��# `A� �� ���C��� 6�	7 �
�@� ��Ramp# �� V �	B� �-.
 �f ��(� "$# ��Z�� A 6E� �':���(-'5��� �(/ 64!�

 "��# `A� �� 6"��# �f �� ��(� ���; ��Z��Standard

&��j1�� �X
�@� �Z-�� �� ��7�� ��� �� Knezevic A 
 4����(����� 1J��@�)S� .( �� "$��A �� ���� ��� �p��!:
 ������Coltolux 506 �A�; �� e5 Optilux Ramp6 �� 

4������ A� �#��� �(-'5 �����N !�A� �!$�� 4�*� ��4!�
1�� ������ �-��5 �*��# _!� �2� ��.

������ �� "��# A M��� k���# 1��	 �����
Coltolux 50 ���� Y?.�� �A�;��  �p��!: 6"��#

 "��# ��A� �B��� �� d2L �'� ��� "���7�PQ ��Z�� �-��W 
!�.��LA�# �� ���� ���; ��  !��� o� "�)!$���

Coltolux 50(�(-'5 �f �� "$��A �� ds�: ���; ���
4!��� ���� 4�*� ��*-�  "$��A ��A� �� e5 A �	�
�(-'54	-���� �!��*� �*��# ��A� o�. �� d2L ��� "��� 6

���	�n ���� �� �� �
�: �� ��������� �	� _!� �� �*��# 
 4�*� ��(� �*$��A ��A� ��� 61�� ����� ���� ��� A �	�

 �L�� ��� 6"��# ��A� 4���5 �# "��# �� ���� ���; c�	#
��!���. 1��	 ��� ���5	��o�(-'5 4��-� �� 4	-���� ��(� 

 �!��*� ��� �� ���B;�� "���7� �� �� �*$��A ��A� 6�	�
����!� A� 6�	�.

 �/�: �X
�@� �������� �'� ��� "���7� 6�	�� �*��# 
�� ���� A �� ���*� "��# ������ ���	
�� Optilux 501

 ��� ��Z��) EA!&P(n �� "$��A �� ���� ���; �� �
�: �� 
�(-'5 �� o-J�=��-� ��-X�4	-����1�� 617�-� "���7� .

 4�;!���� �0�� Y?. ��LED ��*-� 195 �� 
1��	 ��� ��B$*-5 ��(� ���; ��Z�� �� ���(� �� �$��� ��

��!$$�6-$g �Z-�� � �X
�@� �� � �/�:!*� ds�:.
��7�� ���� Y?. �� �/�: �X
�@� � _�X
�@�� ��

��7�������� �� ��� "� "��# �����5 �	-��	� ��$n�
A �� 

�-�J� ��*��!� M�Z�� _�=6�	� _!� LEDs _!� �� ��() 
������ \*��#�� ����	� ���	
)SO6S�6RR( n����$� ��(�� !��	#

X�-� ����J� ����!��� �/�: ��) �� �=.������ EA� d=� ���
 �*��#LED6 A ��	� �	� �	�� ���� ��!X# d��� �'�� 

B�N ��N��� A !$���� �$-��5 ���2=� �&A�. 4�	# ��	. �� �
����	2� ���	
�� ���)RT6RP .( E�p� 4�	$0 ��Freelight

)USAESPE,3M ( EA� d=� �	���	� �� 4N �� �� S�
��1�� �!� ���C��� �	)R].( MA� d=� �	�� ������ ��

(LED-2) �� �	�� A� �� cJ7 1�� K���� �� ��A��� �� 
�� ���C��� ��� _�!L 4�	# �� 6_A�C�� �C-f ���	# �� �	�

���� EA� d=� �� 12=� ��*-� �&A�..
Cohen A Zach �-$�(� Photo A Scheinin 4�*� 

�� !����]I]/] �&�����-���� ���7����� "6 �2� �-� �-�N
�� �
�5 �� 1*;�� d��L�	�)SQ6RO(.

Hanning A Bott���!�� �� kL�#� ��� "���7� �-;
 �� ����*����N c->� �� �
�5S��(-'-�  �!��(-L�� }�0 

 �� !$�7���� _!� �� ��*-� �&A�.O�QmW/cm2 �f ��
PQ ����>� !: �� ��*-� ��� "���7� 6"��# �-��W ]/] �&��

����-������ ��Z�� !$�) ](.
� ��� "���7� ����(� ��: 6�/�: �X
�@� �� � 1��

 1��	 ��� �� �� �!�N�5	��o �� A Coltolux 50�  � 1��
 �� ��*-� !�N]/] �&�� ����-�����	�. 1��� �i� �� !��� ��2
� 

� �����!�� ����� ����J�(� �� �X
�@� ��� �� �!� �-; 4�	#
-J�=���� ��2#�� ��-$-'� c���� �� ����� _��--b# �� ��( . d-
�

 ��� ��� �-��5 �#���: 1��!� ��� ���C��� ��	� �*����N �
�L
 �X
�@�1��.

���	�� �� K�(# �� o-��# j@� ��*-� 64�!�� �� ��
 ��	. 4���& A 1�� �B�N 4A�� ��	�	# ���� A Y��f� �&�0

 �
�5 �-� �� ���; �� ���� �	&A�� �*�$� A "95�$!$
)R�6](n�(/ ��17��  6�-� Y��f� E����	��5 4����-
 ��
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!$$� �A!>� �� � 
�5)].(
 �� �
�5 �� �-�N E�(�:� �� !��� 4���� ��!�� E�: ��� ��

 �W� ���������� A� q-(0 _��C: �� �*��# �� 6!��
��;N� �����!$���.

�+����1 % �"23
 ���Z# ��� �� �#�(:� 1��� ���. ���� �LN <�$& ��

 ���*��� �*�A�5 1�A�X� �-�A !�!� d2J�� ���N d-'>#A ��
 �
�� ���2-�*5 �f�._�J-J>#�� �����!LA ��*# ���;.
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